Cystic fibrosis-type mutational analysis in the ATP-binding cassette transporter signature of human P-glycoprotein MDR1.
Members of the ATP-binding cassette transporter superfamily such as the P-glycoproteins (MDR) and the cystic fibrosis transmembrane conductance regulator (CFTR) share conserved sequence motifs in their nucleotide binding fold that are the major targets for CFTR mutations in patients with cystic fibrosis. Cystic fibrosis-type mutations were introduced at analogous positions into the human MDR1 gene. Heterologous expression of wild-type or mutated MDR1 revealed similar mRNA transcript levels in Chinese hamster ovary K1 recipients, but the subsequent processing was defective for all mutations that give rise to severe cystic fibrosis in the case of CFTR. Functional multidrug transporter MDR1, however, was obtained when amino acid substitutions were introduced into a less conserved position of the ATP-binding cassette transporter signature (codon 536 in MDR1). The profile of cross-resistance and chemosensitization was modulated in these codon 536 variants, which suggests that this region is involved in the drug transport function of P-glycoprotein.